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SEQUENCE LISTING 

<1 10> Gray, Kevin A. 

Aboushadi, Nahla M. 
Garrett, James B. 

<120> Amylases, Nucleic Acids Encoding them and Methods For Making and Using them 

<130>09010-091WOl 

<140> not assigned 
<141> 2003-10-15 

<150> US 60/423,626 
<151> 2002-10-31 

<160> 16 

<170> FastSEQ for Windows Version 4.0 

<210>1 
<211>1854 
<212>DNA 
<213>Archaea 

<400>1 

atgagagttt cctccatagg aaatggcaga atgctgataa actttgatga gaaaggaaga 60 
atagtcgata tttattatcc ttatatagga atggagaacc agacttctgg aaacccaatt 120 
aggttagcta tttgggacaa agataagaaa gtggcatctc tagatgagga ttgggaaact 1 80 
actgtattat atatagatga agctaatatg gttgagatta ggagtgatgt taaggagtta 240 
ggactttctc ttctctctta taactttcta gattctgatg atccgatata tatgtctatt 300 
gtaaaaatag caaataacga aaataatagc agaaatataa aagtattttt tatacatgat 360 
ataaatttat attcaaaccc ttttggggac actgcattct atgatcccct acccctttca 420 
attatacatt ataagtctaa acgatattta gcctttaaag tgtttaccac ggtatcgaca 480 
ctttctgagt ataacatagg caaaggtgac ttaattggag atatttatga tggcaattta 540 
ggacttaatg gtatagaaaa tggtgatgta aattcaagta tgggtataga gataaatata 600 
gatcctaatt cctatttgaa attatactac gtaatagtcg cagatagaaa cttggaaggc 660 
ttaaggcaaa aaataaggaa aataaacttt gcaaacgtag agacatcgtt tacgttaacc 720 
tatatgtttt ggcggaattg gttaaagaaa aataaactct tcagaaataa tttaatgcag 780 
gatattaaga gagtctatga tgtgagtctt tttgtgataa gaaatcacat ggacgttaac 840 
gggtcaataa tagcttcctc agacttctcc ttcgtcaaga tttatgggga ctcatatcag 900 
tattgttggc ctagagatgc ggcaattgca gcttatgctc tagatctagc tggctataag 960 
gaactagcat taaaacactt ccagttcatt tctaatattg caaattctga aggcttccta 1 020 
tatcataaat ataatccaaa tacaactcta gctagttctt ggcatccttg gtattataaa 1080 
ggtaaaagga tatacccaat tcaaggggat gagacggcat tagaagtatg ggcaatagct 1 140 
agtcattacg aaaaatatga agatattgac gaaatacttc cattatataa gaagttcgtg 1200 
aagccagcct taaaatttat gatgtctttt atggaagaag gattgccaaa accttctttt 1260 
gacctatggg aagaaaggta tggtatacat atttacacag tatctacggt ttacggcgca 1 320 
ttaacaaagg gagcaaagtt agcttatgat gtaggtgatg aaatattaag tgaagattta 1380 
agtgatacat cgggtttatt aaaaggaatg gttttgaaaa gaatgactta taatggaaga 1440 
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tttgttagaa gaatagacga ggaaaataac caagatctaa ctgtggactc aagtctctat 1 500 
gctccattct tctttggtct tgttaatgca aatgacaaaa tcatgataaa taccattaac 1560 
gagattgaaa gcagattaac tgtgaatggc gggataataa ggtatgagaa tgatatgtat 1620 
cagaggagga aaaaacaacc aaacccttgg ataattacga cattatggct atctgaatat 1680 
tatgcaacaa ttaacgataa aaataaggca aacgagtaca taaaatgggt aattaatagg 1740 
gcattaccaa ccggcttttt accagaacaa gttgatccag aaacttttga gccaacttca 1 800 
gttacacctt tggtatggtc tcatgctgaa ttcataatag caattaataa catt 1 854 

<210>2 
<211>618 
<212>PRT 
<213> Archaea 

<400>2 

Met Arg Val Scar Ser lie Gly Asn Gly Arg Met Leu lie Asn Phe Asp 
15 10 15 

Glu Lys Gly Arg lie Val Asp Be Tyr Tyr Pro Tyr lie Gly Met Glu 

20 25 30 

Asn Gin Thr Ser Gly Asn Pro lie Arg Leu Ala lie Tip Asp Lys Asp 

35 40 45 

Lys Lys Val Ala Ser Leu Asp Glu Asp Tip Glu Thr Thr Val Leu Tyr 

50 55 60 

lie Asp Glu Ala Asn Met Val Glu lie Arg Ser Asp Val Lys Glu Leu 
65 70 75 80 

Gly Leu Ser Leu Leu Ser Tyr Asn Phe Leu Asp Ser Asp Asp Pro lie 

85 90 95 

Tyr Met Ser lie Val Lys lie Ala Asn Asn Glu Asn Asn Ser Arg Asn 

100 105 110 

He Lys Val Phe Phe lie His Asp lie Asn Leu Tyr Ser Asn Pro Phe 

115 120 ~ 125 

Gly Asp Thr Ala Phe Tyr Asp Pro Leu Pro Leu Ser He lie His Tyr 

130 135 * 140 

Lys Ser Lys Arg Tyr Leu Ala Phe Lys Val Phe Thr Thr Val Ser Thr 
145 150 155 160 

Leu Ser Glu Tyr Asn He Gly Lys Gly Asp Leu He Gly Asp He Tyr 

165 170 175 

Asp Gly Asn Leu Gly Leu Asn Gly He Glu Asn Gly Asp Val Asn Ser 

180 185 190 

Ser Met Gly He Glu He Asn He Asp Pro Asn Ser Tyr Leu Lys Leu 

195 " 200 205 

Tyr Tyr Val He Val Ala Asp Arg Asn Leu Glu Gly Leu Arg Gin Lys 

210 215 220 

He Arg Lys He Asn Phe Ala Asn Val Glu Thr Ser Phe Thr Leu Thr 
225 " 230 235 240 

Tyr Met Phe Trp Arg Asn Trp Leu Lys Lys Asn Lys Leu Phe Arg Asn 

245 250 255 

Asn Leu Met Gin Asp He Lys Arg Val Tyr Asp Val Ser Leu Phe Val 

260 265 270 

He Arg Asn His Met Asp Val Asn Gly Ser He He Ala Ser Ser Asp 

275 280 285 

Phe Ser Phe Val Lys He Tyr Gly Asp Ser Tyr Gin Tyr Cys Tip Pro 
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290 295 300 

Arg Asp Ala Ala He Ala Ala Tyr Ala Leu Asp Leu Ala Gly Tyr Lys 
305 310 315 320 

Glu Leu Ala Leu Lys His Phe Gin Phe De Ser Asn lie Ala Asn Ser 

325 330 335 

Glu Gly Phe Leu Tyr His Lys Tyr Asn Pro Asn Thr Thx Leu Ala Ser 

340 345 350 

Ser Trp His Pro Trp Tyr Tyr Lys Gly Lys Arg lie Tyr Pro lie Gin 

355 • 360 365 

Gly Asp Glu Thr Ala Leu Glu Val Trp Ala De Ala Ser His Tyr Glu 

370 375 380 

Lys Tyr Glu Asp lie Asp Glu He Leu Pro Leu Tyr Lys Lys Phe Val 
385 390 395 400 

Lys Pro Ala Leu Lys Phe Met Met Ser Phe Met Glu Glu Gly Leu Pro 

405 " 410 415 
Lys Pro Ser Phe Asp Leu Trp Glu Glu Arg Tyr Gly lie His lie Tyr 

420 425 430 

Thr Val Ser Thr Val Tyr Gly Ala Leu Thr Lys Gly Ala Lys Leu Ala 

435 440 445 

Tyr Asp Val Gly Asp Glu He Leu Ser Glu Asp Leu Ser Asp Thr Ser 

450 455 460 

Gly Leu Leu Lys Gly Met Val Leu Lys Arg Met Thr Tyr Asn Gly Arg 
465 470 475 480 

Phe Val Arg Arg He Asp Glu Glu Asn Asn Gin Asp Leu Thr Val Asp 

485 490 495 

Ser Ser Leu Tyr Ala Pro Phe Phe Phe Gly Leu Val Asn Ala Asn Asp 

500 505 510 

Lys lie Met He Asn Thr lie Asn Glu lie Glu Ser Arg Leu Thr Val 

515 520 525 

Asn Gly Gly He He Arg Tyr Glu Asn Asp Met Tyr Gin Arg Arg Lys 

530 535 540 

Lys Gin Pro Asn Pro Trp He He Thr Thr Leu Trp Leu Ser Glu Tyr 
545 550 555 560 

Tyr Ala Thr He Asn Asp Lys Asn Lys Ala Asn Glu Tyr He Lys Trp 

565 570 575 

Val He Asn Arg Ala Leu Pro Thr Gly Phe Leu Pro Glu Gin Val Asp 

580 585 590 

Pro Glu Thr Phe Glu Pro Thr Ser Val Thr Pro Leu Val Trp Ser His 

595 600 605 

Ala Glu Phe He He Ala He Asn Asn He 
610 615 

<210>3 
<211> 1911 
<212>DNA 
<213>Archaea 

<400>3 

atggttaggt atacaccgct tggcaatggg cggttgctta tagcttttga tactgattac 60 
aggattgttg atttttacta ttcaaagttt gcctecgaaa atcattcgtc tggtcatcca 1 20 
ttctactttg gtgtttccgt ggatggcaat ttcaactgga tagacagaaa tgcaatcaag 180 
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cacatggact actacgacca caccatggtc tctgtcgtca actacacgca taacggtatt 240 
gatttcgaga acagggatat ggttgacata tacaaggaca tctttattag gcgggtggtt 300 
gctgaaaaca agaccggtaa ggatgtaaac ctgaagatct tctttcacca gaatttctac 360 
atatatggca atgacatagg ggataccgct gcttactttc ctgaataccg cggtgtgatc 420 
cattataagg gagggagata ctttctcgca tccactcttg atgagagcgg taatttctgc 480 
gatcaatatg ccacaggggt taaggatgtg ggtgagctga agggcacatg gaaggatgcc 540 
gaggacaatg aattatcaat gaacccggtg gcaataggtt cggtggattc tgtcataagg 600 
cattccacga ctctgaaggc cggttcaaag ttcacgctct attatttcat catagcggga 660 
agaaacatca acgatataga gagcgaatat tcaaatgtga atgtccagta cctccaaaag 720 
cttctgagga gaacaacaaa ctactgggag ctctggtctt cgaaggtgac tcccagcctg 780 
gattcagaca caacagcgct ttaccgcaga tcgctcttcg tgactaagag ccacgcaaac 840 
gatcttgggg ccatagccgc atcctgcgac agcgatatac tgaagctgag ccatgacgga 900 
tactactacg tctggcccag ggatgcctcc atggctgcat acgccttgag catatccggg 960 
cacagcgaaa ccgccagacg cttctttgcc ctgatggaag attcactttc agaagaggga 1020 
tacctgtacc acaaatacaa cgtcgacggc aagatcgcca gcagctggtt accgcacgtc 1 080 
atgaatggca aatccatata tccaatacag gaggatgaaa cagctctggt ggtctgggca 1 140 
ctctgggaat actttaggaa gtacaatgat atcggcttca ccgcaccgta ttatgaacgc 1200 
cttataacca gggcagcaga ctttatgacc aattttgttg acaacaacgg ccttcccaag 1260 
ccatcctttg atctgtggga agagcgctat ggaatccatg cctacactgt tgctacggtt 1 320 
tatgccgccc tgaaagcagc ttcaaacttt gcaaacgttt tcggcgatcc tgatctatcg 1380 
gaaaaatacg aaaatgctgc ggaaaggatg taccatgcgt tcgatgaaag gttctattct 1440 
gaggatacgg gatactatgc aagggccatc atagacggaa agccggactt caccgtggac 1 500 
agcgccctca cctcactggt gctctttgga atgaaggatg cggacgatcc aaaggttatt 1 560 
tctaccatgc agaggatatc tgaagaccta tgggtgaatg gcgttggagg catagcgcgc 1 620 
taccagaacg acagatacat gagggtgaag gacgatccaa gcgttcctgg aaatccctgg 1680 
ataataacca cgctgtggat ggcaagatac tatatgcgtt ttggtgattt tgaaaaggcc 1740 
tggaacctca tacagtgggt caagtcacac agacagaaat ccggaatatt ttcggagcag 1 800 
ataaatccat acaatggcga acctttatcc gtatctcctc tggtatggag tcattctgaa 1860 
tttataatat cgcttcttga atattcggat ctaataagaa acaggtcatg a 191 1 

<210>4 
<211> 636 
<212>PRT 
<213> Archaea 

<400>4 

Met Val Arg Tyr Thr Pro Leu Gly Asn Gly Arg Leu Leu lie Ala Phe 
1 5 10 15 

Asp Thr Asp Tyr Arg lie Val Asp Phe Tyr Tyr S er Lys Phe Ala Ser 

20 25 30 

Glu Asn His Ser Ser Gly His Pro Phe Tyr Phe Gly Val Ser Val Asp 

35 40 45 

Gly Asn Phe Asn Trp lie Asp Arg Asn Ala lie Lys His Met Asp Tyr 

50 55 60 

Tyr Asp His Thr Met Val S er Val Val Asn Tyr Thr His Asn Gly He 
65 70 75 80 

Asp Phe Glu Asn Arg Asp Met Val Asp Be Tyr Lys Asp lie Phe He 

85 90 95 

Arg Arg Val Val Ala Glu Asn Lys Thr Gly Lys Asp Val Asn Leu Lys 

100 105 110 

He Phe Phe His Gin Asn Phe Tyr He Tyr Gly Asn Asp He Gly Asp 
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115 120 125 

Thr Ala Ala Tyr Phe Pro Glu Tyr Arg Gly Val He ffis Tyr Lys Gly 

no 135 140 

G) y Arg Tyr Phe Leu Ala Ser Thr Leu Asp Glu Ser Gly Asn Phe Cys 
145 150 155 160 

Asp Gin Tyr Ala Thr Gly Val Lys Asp Val Gly Glu Leu Lys Gly Thr 

165 170 175 

T«*. i vs Asp Ala Glu Asp Asn Glu Leu Ser Met Asn Pro Val Ala lie 

180 185 190 

. .. %vr Val Asp Ser Val He Arg His Ser Thr Thr Leu Lys Ala Gly 
,*5 200 205 

I vs Phe Thr Leu Tyr Tyr Phe He lie Ala Gly Arg Asn lie Asn 
'■i 215 220 

M e Glu Ser Glu Tyr Ser Asn Val Asn Val Gin Tyr Leu Gin Lys 
230 235 240 

? .-, i *u Arg Arg Thr Thr Asn Tyr Trp Glu Leu Tip Ser Ser Lys Val 

245 250 255 

Thr Pro Ser Leu Asp Ser Asp Thr Thr Ala Leu Tyr Arg Arg Ser Leu 

260 265 270 

Phe Val Thr Lys Ser His Ala Asn Asp Leu Gly Ala He Ala Ala Ser 

275 280 285 

Cys Asp Ser Asp lie Leu Lys Leu Ser His Asp Gly Tyr Tyr Tyr Val 

290 295 300 

Trp Pro Arg Asp Ala Ser Met Ala Ala Tyr Ala Leu Ser lie Ser Gly 
305 310 315 320 

His Ser Glu Thr Ala Arg Arg Phe Phe Ala Leu Met Glu Asp Ser Leu 

325 330 335 

Ser Glu Glu Gly Tyr Leu Tyr His Lys Tyr Asn Val Asp Gly Lys He 

340 ' * 345 350 
Ala Ser Ser Trp Leu Pro His Val Met Asn Gly Lys Ser He Tyr Pro 

355 ' 360 365 
lie Gin Glu Asp Glu Thr Ala Leu Val Val Trp Ala Leu Trp Glu Tyr 

370 375 380 

Phe Arg Lys Tyr Asn Asp lie Gly Phe Thr Ala Pro Tyr Tyr Glu Arg 
385 390 395 400 

Leu He Thr Arg Ala Ala Asp Phe Met Thr Asn Phe Val Asp Asn Asn 

405 410 415 

Gly Leu Pro Lys Pro Ser Phe Asp Leu Trp Glu Glu Arg Tyr Gly lie 

420 425 430 

His Ala Tyr Thr Val Ala Thr Val Tyr Ala Ala Leu Lys Ala Ala Ser 

435 440 445 

Asn Phe Ala Asn Val Phe Gly Asp Pro Asp Leu Ser Glu Lys Tyr Glu 

450 455 460 

Asn Ala Ala Glu Arg Met Tyr His Ala Phe Asp Glu Arg Phe Tyr Ser 
465 470 475 480 

Glu Asp Thr Gly Tyr Tyr Ala Arg Ala lie lie Asp Gly Lys Pro Asp 

485 490 495 

Phe Thr Val Asp Ser Ala Leu Thr Ser Leu Val Leu Phe Gly Met Lys 

500 505 510 

Asp Ala Asp Asp Pro Lys Val lie Ser Thr Met Gin Arg He Ser Glu 
515 520 525 
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Asp Leu Tip Val Asm Gly Val Gly Gly lie Ala Arg Tyr Gin Asn Asp 

530 * 535 540 
Arg Tyr Met Arg Val Lys Asp Asp Pro S er Val Pro Gly Asn Pro Trp 
545 550 555 560 

He lie Thr Thr Leu Tip Met Ala Arg Tyr Tyr Met Arg Phe Gly Asp 

565 570 575 

Phe Glu Lys Ala Trp Asn Leu lie Gin Tip Val Lys Ser His Arg Gin 

580 585 590 

Lys Ser Gly lie Phe Ser Glu Gin lie Asn Pro Tyr Asn Gly Glu Pro 

595 600 605 

Leu Ser Val Ser Pro Leu Val Tip Ser His Ser Glu Phe lie lie Ser 

610 615 620 

Leu Leu Glu Tyr Ser Asp Leu lie Arg Asn Arg Ser 
625 630 635 

<210>5 
<211> 1854 
<212>DNA 
<213> Archaea 

<400>5 

atgatttata tgggcggaat aattggaaat aacaacctat tagtaaaaat cggagattat 60 
ggggaaatta gttatgtttt ctatcctcat gtgggttatg aaacccattt cttcgattct 120 
gcattggcag tgtatgataa aaaagtaaaa tggcattggg atgatgattg ggacatetct 180 
caaaaatata ttgaagaaac aaatatattc aaaactatac tggaagacga taaaataata 240 
ttgacaatta aagattttgt tccagtttcg cacaatgtaa tcattagaag gttgcatata 300 
aaaaataaac tcgataaaaa attgaatttt aagctatttt tttatgaaaa tttaaggatt 360 
ggggagtatc ctacagaaaa tgccgtaaga tttttagagg atgagggatg tatcgttaaa 420 
tataacgaaa aatatgtttt ctgcattgga agtaataaaa agatagattc gttccagtgt 480 
ggaaacagat acagcaaaaa cagtgcatac gtagatattg aaaacggatt gttgatggaa 540 
cataaagaaa gccatggact gatgacagat agtgcaatat cgtggaatat agagattgat 600 
aaaggaaaga gcttagcgtt taatatctat atacttctac aaaaatttga tggagattta 660 
tcaataataa ccgagcagtt aaagattata atgaacaata ctgtacatat caaagacctt 720 
tcaatgaact attggaaaaa tagcattgga aatataaaag aacatatcca tcctcaattt 780 
cattcagata aagaaatatg tcctatagct aaaagggctt taatggttct tctaatgctt 840 
tgtgataaag atggggggat tatagccgct ccttcactac atccagacta taggtatgtt 900 
tgggggaggg atggggctta tatagcaatt gcattagatt tatttggaat tagaggaatt 960 
cccgatagat tctttgaatt catgtctaaa attcaaaatg atgatggttc atggctacaa 1020 
aactactaca caaatggaaa accgagatta acagcgatgc agattgacca aattggctct 1 080 
atactgtggg ctatggatgt gcattataga ttaactggaa atagaaagtt tgttgagagg 1 140 
tattggaata ctatagaaaa agctggaaat tatctaactt ctgccgcttt aaacttcaca 1200 
ccatgctttg atttatggga agaaaagttt ggagtttttg catatactat gggagcaatc 1260 
tatgcgggat taaaagctgc ttatagtatg agtaaagctg ttgatatgag ggataaggtt 1 320 
aaacattggg aaaaagctat tgaatttttg aaaaaggaag ttccaaggag attttattta 1380 
gaagatgagg aaagatttgc taaatcaata aatccattgg ataaggagat agacgctagc 1440 
atattgggat tgagctatcc atttaactta attgatgttg atgatgaaag gatgataaaa 1 500 
acagctgagg ctattgaaaa tgcatttaac tacaaagttg gtgggattgg gagatatcct 1 560 
aatgatgttt attttggagg gaacccatgg attataacga cattgtggat ttctttatat 1 620 
tatagaaggt tatccaaggt tttaaaagag aaaaataaaa atgatatggc agagaaatat 1680 
ttaaaaaaat ctaaaaaatt gtttgattgg gcagttaaat acagctttaa cggtttgttt 1740 
ccagagcaga tacataagga cctcggcatt ccaatgtctg caatgccttt gggctggagc 1 800 
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aatgcaatgt ttttaatcta cctatataag gatgacaatg tcataattcc ataa 1 854 

<210>6 
<211> 617 
<212>PRT 
<213> Archaea 

<400>6 

Met He Tyr Met Gly Gly He lie Gly Asn Asn Asn Leu Leu Val Lys 
1 5 " 10 15 

He Gly Asp Tyr Gly Glu lie Ser Tyr Val Phe Tyr Pro His Val Gly 

20 25 30 

Tyr Glu Thr His Phe Phe Asp Ser Ala Leu Ala Val Tyr Asp Lys Lys 

35 40 45 

Val Lys Tip His Trp Asp Asp Asp Trp Asp lie Ser Gin Lys Tyr lie 

50 55 60 

Glu Glu Thr Asn lie Phe Lys Thr lie Leu Glu Asp Asp Lys lie lie 
65 70 75 80 

Leu Thr lie Lys Asp Phe Val Pro Val Ser His Asn Val lie He Arg 

85 90 95 

Arg Leu His lie Lys Asn Lys Leu Asp Lys Lys Leu Asn Phe Lys Leu 

100 105 110 

Phe Phe Tyr Glu Asn Leu Arg He Gly Glu Tyr Pro Thr Glu Asn Ala 

115 120 125 

Val Arg Phe Leu Glu Asp Glu Gly Cys lie Val Lys Tyr Asn Glu Lys 

130 135 140 

Tyr Val Phe Cys He Gly Ser Asn Lys Lys He Asp Ser Phe Gin Cys 
145 150 155 160 

Gly Asn Arg Tyr Ser Lys Asn Ser Ala Tyr Val Asp He Glu Asn Gly 

165 170 175 

Leu Leu Met Glu His Lys Glu Ser His Gly Leu Met Thr Asp Ser Ala 

180 185 190 

He Ser Trp Asn He Glu He Asp Lys Gly Lys Ser Leu Ala Phe Asn 

195 200 205 

He Tyr He Leu Leu Gin Lys Phe Asp Gly Asp Leu Ser He lie Thr 

210 215 220 

Glu Gin Leu Lys He He Met Asn Asn Thr Val His He Lys Asp Leu 
225 230 235 240 

Ser Met Asn Tyr Trp Lys Asn Ser He Gly Asn He Lys Glu His He 

245 250 255 

His Pro Gin Phe His Ser Asp Lys Glu He Cys Pro He Ala Lys Arg 

260 265 270 

Ala Leu Met Val Leu Leu Met Leu Cys Asp Lys Asp Gly Gly He He 

275 280 285 

Ala Ala Pro Ser Leu His Pro Asp Tyr Arg Tyr Val Trp Gly Arg Asp 

290 295 300 

Gly Ala Tyr He Ala He Ala Leu Asp Leu Phe Gly He Arg Gly He 
305 310 315 320 

Pro Asp Arg Phe Phe Glu Phe Met Ser Lys He Gin Asn Asp Asp Gly 

325 330 335 

Ser Trp Leu Gin Asn Tyr Tyr Thr Asn Gly Lys Pro Arg Leu Thr Ala 
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340 345 350 

Met Gin He Asp Gin lie Gly Ser lie Leu Tip Ala Met Asp Val His 

355 360 365 

Tyr Arg Leu Tbr Gly Asn Arg Lys Phe Val Glu Arg Tyr Tip Asn Thr 

370 375 380 

lie Glu Lys Ala Gly Asn Tyr Leu Thr Ser Ala Ala Leu Asn Phe Thr 
385 390 395 400 

Pro Cys Phe Asp Leu Trp Glu Glu Lys Phe Gly Val Phe Ala Tyr Thr 

405 410 415 

Met Gly Ala lie Tyr Ala Gly Leu Lys Ala Ala Tyr Ser Met Ser Lys 

420 425 430 

Ala Val Asp Met Arg Asp Lys Val Lys His Trp Glu Lys Ala lie Glu 

435 440 445 

Phe Leu Lys Lys Glu Val Pro Arg Arg Phe Tyr Leu Glu Asp Glu Glu 

450 ' 455 460 
Arg Phe Ala Lys Ser He Asn Pro Leu Asp Lys Glu lie Asp Ala Ser 
465 470 475 480 

lie Leu Gly Leu Ser Tyr Pro Phe Asn Leu He Asp Val Asp Asp Glu 

485 490 495 

Arg Met lie Lys Thr Ala Glu Ala lie Glu Asn Ala Phe Asn Tyr Lys 

500 505 510 

Val Gly Gly He Gly Arg Tyr Pro Asn Asp Val Tyr Phe Gly Gly Asn 

515 520 525 

Pro Trp lie He Thr Thr Leu Trp lie Ser Leu Tyr Tyr Arg Arg Leu 

530 535 540 

Ser Lys Val Leu Lys Glu Lys Asn Lys Asn Asp Met Ala Glu Lys Tyr 
545 550 555 560 

Leu Lys Lys Ser Lys Lys Leu Phe Asp Trp Ala Val Lys Tyr Ser Phe 

565 570 575 

Asn Gly Leu Phe Pro Glu Gin lie His Lys Asp Leu Gly lie Pro Met 

580 585 590 

Ser Ala Met Pro Leu Gly Trp Ser Asn Ala Met Phe Leu lie Tyr Leu 

595 600 605 

Tyr Lys Asp Asp Asn Val lie He Pro 
610 615 



<210>7 
<211>1866 
<212>DNA 
<213> Archaea 



<400> 7 

atggcaggga ttattggaaa tggaaaccta ctggcaaaaa ttgatgactt ggggtctata 60 
gaatatatat ttttcccaca tttgggttac gaaacacata ttctcgatac atcatttgct 1 20 
atatactaca acaacaaaat aaaatggcat tgggatcata gttgggacgt tagtcagaac 1 80 
tatctcaaag attccaacat attaaaaaca acttatgaaa atgatgactt cttaatatat 240 
tctaaggatt gtgtatccat atctcacaac cttattgtta aacaactttc tataataaac 300 
aagaccaatt cagaaaagga cataaaatta tttttttatg aaaatttgag aataggtgaa 360 
acgccgagta aaagcactgt aaaatttgtt aaagaaaaaa actgcctaat taaacatgac 420 
aaaaattata ttttctgtat tggcagtaat aaaaaagtat cctcttacca atgtgggatt 480 
aaatactctg agagtagtgc tttaagggac attgaaaatg gagtactgaa agagcagagt 540 
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tccgccacag gattaatcac agacagtgcc ctttgctggg aattcaaaat caaacctaac 600 
caaaaataca ctctttcaat actcatactt cctgaaaagt atgatggtga ttataataaa 660 
accctaaact taatggatac tctacacatg gtaaaagaca acctcaaaga cctatataac 720 
ctcacaagaa atttctggaa aagtagagta gatagcatgg taaataagtg gggaatctta 780 
aagttggaag aatataaaga atgcatagat atatgcaaaa gatctctact aaccctatta 840 
cttctctgcg attataaggg gggaataatt gcttctcctt ctttacatcc agattatagg 900 
tatgtctggt gtagggatgc agggtatatg gcagttgcgt tggatttgtg tgggcagcat 960 
gaaatgagtg agaaatactt tgagtggtgc aagacaacac aaaacagtga cggttcttgg 1020 
gttcaaaatt actatgtgga ggggtatcca agattcacag ccatccaaat agatcaggtg 1 080 
ggtactacca tttgggcact tcttgtgcac tatagaataa ctggagacaa acatttttta 1 140 
aaaagaaatt gggaaatggt caaaaaagca ggggactatt tgagcagagc tgctgaccaa 1200 
ttaataccct gctatgactt atgggaagaa aagtttgggg tctttgcata taccctcgga 1260 
gcaatatatg gggggttgaa atcaggttat ttaattggaa aagaacttga caaagaagaa 1320 
gaaatacagc attggaaaaa aagcatgaac ttccttaaaa atgaagtggt aaatagactc 1380 
tacttaaaaa atgagaagag gtttgcaaaa tcattaaaac cattagataa aaccatagat 1440 
acgagtattt tagggttaag tttcccctat ggacttgtgt cagtcgatga cccaagaata 1 500 
atatcaactg caaatcagat tgaaaaagcc ttcaactaca aagttggtgg tgttggtaga 1 560 
tatccagagg acatatactt tggaggaaat ccttggataa taacaaccct atggctctat 1 620 
atgtattata aaaagttagt tgatacatta tcaaaaaaag gaaaattcca agagtccata 1680 
attgataatt acaataaaaa atgttacaac ttgcttaaat ggattctaaa acatcaattc 1740 
aatggtatgt ttccagaaca agtccataaa gatttgggaa ttccaatatc tgcaattccc 1 800 
cttggctggt cacatgccat ggttataatc gctattcatg gtgattacga catcctaata 1 860 
ccctaa 1866 

<210>8 
<211> 621 
<212>PRT 
<213> Archaea 

<400>8 

Met Ala Gly He lie Gly Asn Gly Asn Leu Leu Ala Lys lie Asp Asp 
1 5 10 15 

Leu Gly Ser lie Glu Tyr He Phe Phe Pro His Leu Gly Tyr Glu Thr 

20 25 30 

His He Leu Asp Thr S er Phe Ala He Tyr Tyr Asn Asn Lys lie Lys 

35 40 45 

Trp His Tip Asp His Ser Tip Asp Val Ser Gin Asn Tyr Leu Lys Asp 

50 55 60 

S er Asn lie Leu Lys Thr Thr Tyr Glu Asn Asp Asp Phe Leu He Tyr 
65 70 * 75 80 

Ser Lys Asp Cys Val Ser lie Ser His Asn Leu lie Val Lys Gin Leu 

85 90 95 

Ser lie lie Asn Lys Thr Asn S er Glu Lys Asp lie Lys Leu Phe Phe 

100 105 110 

Tyr Glu Asn Leu Arg lie Gly Glu Thr Pro S er Lys Ser Thr Val Lys 

115 120 125 

Phe Val Lys Glu Lys Asn Cys Leu lie Lys His Asp Lys Asn Tyr He 

130 * 135 140 
Phe Cys lie Gly Ser Asn Lys Lys Val Ser Ser Tyr Gin Cys Gly lie 
145 150 155 160 

Lys Tyr S er Glu Ser S er Ala Leu Arg Asp lie Glu Asn Gly Val Leu 
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165 170 175 

Lys Glu Gin Ser Ser Ala Thr Gly Leu lie Thr Asp Ser Ala Leu Cys 

180 185 190 

Tip Glu Phe Lys He Lys Pro Asn Gin Lys Tyr Thr Leu Ser lie Leu 

195 200 205 

lie Leu Pro Glu Lys Tyr Asp Gly Asp Tyr Asn Lys Thr Leu Asn Leu 

210 215 220 

Met Asp Thr Leu His Met Val Lys Asp Asn Leu Lys Asp Leu Tyr Asn 
225 230 235 240 

Leu Thr Arg Asn Phe Trp Lys Ser Arg Val Asp Ser Met Val Asn Lys 

245 250 255 

Trp Gly lie Leu Lys Leu Glu Glu Tyr Lys Glu Cys He Asp lie Cys 

260 265 270 

Lys Arg Ser Leu Leu Thr Leu Leu Leu Leu Cys Asp Tyr Lys Gly Gly 

275 280 285 

lie lie Ala Ser Pro Ser Leu His Pro Asp Tyr Arg Tyr Val Trp Cys 

290 295 300 

Arg Asp Ala Gly Tyr Met Ala Val Ala Leu Asp Leu Cys Gly Gin His 
305 310 315 320 

Glu Met Ser Glu Lys Tyr Phe Glu Trp Cys Lys Thr Thr Gin Asn Ser 

325 330 335 

Asp Gly Ser Trp Val Gin Asn Tyr Tyr Val Glu Gly Tyr Pro Arg Phe 

340 345 350 

Thr Ala He Gin lie Asp Gin Val Gly Thr Thr lie Trp Ala Leu Leu 

355 360 365 

Val His Tyr Arg lie Thr Gly Asp Lys His Phe Leu Lys Arg Asn Trp 

370 375 380 

Glu Met Val Lys Lys Ala Gly Asp Tyr Leu Ser Arg Ala Ala Asp Gin 
385 390 395 400 

Leu lie Pro Cys Tyr Asp Leu Trp Glu Glu Lys Phe Gly Val Phe Ala 

405 * 410 415 
Tyr Thr Leu Gly Ala lie Tyr Gly Gly Leu Lys Ser Gly Tyr Leu lie 

420 425 430 

Gly Lys Glu Leu Asp Lys Glu Glu Glu lie Gin His Trp Lys Lys Ser 

435 440 445 

Met Asn Phe Leu Lys Asn Glu Val Val Asn Arg Leu Tyr Leu Lys Asn 

450 455 460 

Glu Lys Arg Phe Ala Lys Ser Leu Lys Pro Leu Asp Lys Thr lie Asp 
465 470 475 480 

Thr Ser He Leu Gly Leu Ser Phe Pro Tyr Gly Leu Val Ser Val Asp 

485 * 490 495 
Asp Pro Arg lie lie Ser Thr Ala Asn Gin lie Glu Lys Ala Phe Asn 

500 505 510 

Tyr Lys Val Gly Gly Val Gly Arg Tyr Pro Glu Asp He Tyr Phe Gly 

515 * 520 525 
Gly Asn Pro Trp lie lie Thr Thr Leu Trp Leu Tyr Met Tyr Tyr Lys 

530 535 540 

Lys Leu Val Asp Thr Leu Ser Lys Lys Gly Lys Phe Gin Glu Ser lie 
545 550 555 560 

He Asp Asn Tyr Asn Lys Lys Cys Tyr Asn Leu Leu Lys Trp lie Leu 
565 570 575 
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Lys ffis Gin Phe Asa Gly Met Phe Pro Glu Gin Val His Lys Asp Leu 

580 585 590 

Gly lie Pro lie Ser Ala lie Pro Leu Gly Trp Ser His Ala Met Val 

595 600 605 

lie lie Ala He His Gly Asp Tyr Asp lie Leu He Pro 
610 615 620 

<?10>9 
, > 1848 
^DNA 
• - *> Archaea 

*T> 9 

cantata tgggtggaat cgttggaaac aatagtttat tagccaaaat tggagattat 60 
y»>aattg aatacctttt ttatccccaa gttggttatg aaactcattt ctttgactct 120 
v- ^*ggcag tttatgataa aaaagtaaag tggcattggg atgatgattg ggatataacc 180 
l **aataca ttgaggaaac gaacatattt aaaactatct tagaagatga taagattata 240 
trfaoccatta aagattttgt gccagtatct cacaacgtgc ttataagaag agtgtatata 300 
jwaaataaac tcgataaaaa attaaatttt aagctctttt tttacgaaaa tttgagaatt 360 
ggtgaaaacc caataacaaa tacagttaaa ttcttagaag atggttgtat cgttaaatat 420 
aatggaaaat atattttttg cattggaagt gataaaagaa tagattcatt tcagtgtgga 480 
aatagataca gtaaaacaag tgcttacata gacatagaaa atgggatatt gaaggagcat 540 
aaagagagtt ctggattatt aaccgatagt gcaatatcat ggaatataaa gattgatgaa 600 
aaaagaagtt tggcattcaa catctacata cttccacaaa gattcgatgg agatttttca 660 
ataataactg aacaactaaa gattataatg aataacagtg aaaacattaa aaatctctca 720 
atgaattatt ggaaacatat tataggggag ataaatagat ttatacatcc tgagcttagg 780 
caaaataata agatttattc tataactaaa agggctttaa tgacactttt aatgttatgt 840 
gataaggaag gagggattat agcggctcca tctctacatc cagattatag atacgtgtgg 900 
ggaagagatg gaagttatat ctcaattgct ttggacttat ttggcataag gaacattcca 960 
gacagatttt ttgaattcat gtctaagata caaaatgcag acggttcatg gctacaaaat 1020 
tattatgtta atggaaaacc acgattaact gcaatacaga ctgaccaaat tggttccata 1 080 
ttatgggcaa tggatgtgca ttacagatta actggggata gaaagttcgt tgagagatac 1 140 
tggaacacta tagagaaagc tgctaattat ttaaggttgg tagctttaaa ctttactcca 1200 
tgcttcgatt tgtgggaaga gaggtttgga gtatttgctt atacaatggg agctacttac 1260 
gctggattga aatgtgcata cagcatgagt aaggcagtga ataaaaggga taaagttaag 1320 
gattggggaa aaaccataga atttttaaaa catgaggttc caaagagatt ttatttggaa 1380 
gatgaggaaa gatttgctaa atcaataaat cctttagaca agacgataga cacaagcata 1440 
ttgggtttaa gttacccttt caatttgatt gatgttgatg atgagagaat gataaaaaca 1 500 
gccgaagcaa ttgaaaaagc tttcaaatat aaggttggag ggattgggag atatccagaa 1 560 
gacatttact ttggaggcaa tccatggatt ataaccacat tatggctttc tttgtattat 1 620 
agaaggttat acaaggtttt aaaagaaaaa gatgataatg gggcagatat ttatctacaa 1680 
aaatctaaga agttgtttaa ttgggtgatg aaatacagct ttgatgggct gtttccagag 1740 
caaattcata aagaattagg tgtgccaatg tccgctatgc ctttaggctg gagcaatgca 1 800 
atgttcctca tttatgtgta tgagaatgat aaggtcataa taccataa 1 848 

<210> 10 
<211>615 
<212> PRT 
<213> Archaea 

<400> 10 
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Met lie Tyr Met Gly Gly He Val Gly Asn Asn Ser Leu Leu Ala Lys 
1 5 10 15 

ne Gly Asp Tyr Gly Glu lie Glu Tyr Leu Phe Tyr Pro Gin Val Gly 

20 25 30 

Tyr Glu Thr His Phe Phe Asp Ser Ala Leu Ala Val Tyr Asp Lys Lys 

35 40 45 

Val Lys Trp His Trp Asp Asp Asp Trp Asp lie Thr Gin Lys Tyr lie 

50 55 60 

Glu Glu Thr Asn He Phe Lys Thr lie Leu Glu Asp Asp Lys lie lie 
65 70 75 80 

Leu Thr lie Lys Asp Phe Val Pro Val Ser His Asn Val Leu lie Arg 

85 90 95 

Arg Val Tyr lie Lys Asn Lys Leu Asp Lys Lys Leu Asn Phe Lys Leu 

100 105 110 

Phe Phe Tyr Glu Asn Leu Arg He Gly Glu Asn Pro He Thr Asn Thr 

115 120 125 

Val Lys Phe Leu Glu Asp Gly Cys lie Val Lys Tyr Asn Gly Lys Tyr 

130 135 140 

lie Phe Cys lie Gly Ser Asp Lys Arg lie Asp Ser Phe Gin Cys Gly 
145 " 150 155 160 

Asn Arg Tyr Ser Lys Thr Ser Ala Tyr lie Asp He Glu Asn Gly He 

165 170 175 

Leu Lys Glu His Lys Glu Ser Ser Gly Leu Leu Thr Asp Ser Ala He 

180 185 190 

Ser Trp Asn He Lys He Asp Glu Lys Arg Ser Leu Ala Phe Asn He 

195 200 205 

Tyr He Leu Pro Gin Arg Phe Asp Gly Asp Phe Ser He He Thr Glu 

210 215 220 

Gin Leu Lys He He Met Asn Asn Ser Glu Asn He Lys Asn Leu Ser 
225 ' 230 235 240 

Met Asn Tyr Trp Lys His He He Gly Glu ne Asn Arg Phe He His 

245 250 255 

Pro Glu Leu Arg Gin Asn Asn Lys He Tyr Ser He Thr Lys Arg Ala 

260 265 270 

Leu Met Thr Leu Leu Met Leu Cys Asp Lys Glu Gly Gly He He Ala 

275 280 285 

Ala Pro Ser Leu His Pro Asp Tyr Arg Tyr Val Trp Gly Arg Asp Gly 

290 295 300 

Ser Tyr He Ser He Ala Leu Asp Leu Phe Gly He Arg Asn He Pro 
305 310 315 320 

Asp Arg Phe Phe Glu Phe Met Ser Lys He Gin Asn Ala Asp Gly Ser 

325 330 335 

Trp Leu Gin Asn Tyr Tyr Val Asn Gly Lys Pro Arg Leu Thr Ala He 

340 345 350 

Gin Thr Asp Gin He Gly Ser He Leu Trp Ala Met Asp Val His Tyr 

355 360 365 

Arg Leu Thr Gly Asp Arg Lys Phe Val Glu Arg Tyr Trp Asn Thr He 

370 375 380 

Glu Lys Ala Ala Asn Tyr Leu Arg Leu Val Ala Leu Asn Phe Thr Pro 
385 390 395 400 

Cys Phe Asp Leu Trp Glu Glu Arg Phe Gly Val Phe Ala Tyr Thr Met 
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405 410 415 

Gly Ala Thr Tyr Ala Gly Leu Lys Cys Ala Tyr Ser Met Ser Lys Ala 

420 425 430 

Val Asn Lys Arg Asp Lys Val Lys Asp Trp Gly Lys Thr lie Glu Phe 

435 440 445 

Leu Lys His Glu Val Pro Lys Arg Phe Tyr Leu Glu Asp Glu Glu Arg 

450 455 460 

Phe Ala Lys S er He Asn Pro Leu Asp Lys Thr He Asp Thr S er lie 
465 470 475 480 

Leu Gly Leu Ser Tyr Pro Phe Asn Leu He Asp Val Asp Asp Glu Arg 

485 490 495 

Met He Lys Thr Ala Glu Ala lie Glu Lys Ala Phe Lys Tyr Lys Val 

500 505 510 

Gly Gly lie Gly Arg Tyr Pro Glu Asp He Tyr Phe Gly Gly Asn Pro 

515 520 525 

Trp He He Thr Thr Leu Trp Leu Ser Leu Tyr Tyr Arg Arg Leu Tyr 

530 535 540 

Lys Val Leu Lys Glu Lys Asp Asp Asn Gly Ala Asp He Tyr Leu Gin 
545 550 555 560 

Lys Ser Lys Lys Leu Phe Asn Tip Val Met Lys Tyr Ser Phe Asp Gly 

565 570 575 

Leu Phe Pro Glu Gin He His Lys Glu Leu Gly Val Pro Met S er Ala 

580 585 590 

Met Pro Leu Gly Trp Ser Asn Ala Met Phe Leu He Tyr Val Tyr Glu 

595 600 605 

Asn Asp Lys Val He He Pro 
610 ' 615 

<210>11 
<211> 2034 
<212>DNA 
<213>Archaea 

<400>11 

gtggttagca tggtaggaat tattgggaat gggaaaatcc tcgcaaagat tgatgactca 60 
ggctctttgg aatacatatt ttttccacat ttggggcatg agaaacatat ttttgattca 1 20 
tcatttgcca tattttatga taataagttg aaatggaatt gggacaattc ctgggatatt 1 80 
aatcagaact atttaaaaga tacaaacata ttgaaaacat catatgaaaa cgaggatttt 240 
ctaatagaat caaaggacta cgtgcctata tcccataact cgataattaa gcaaatatca 300 
atattaaaca aatccagcga aaaaaagaat ttaaaactgt ttttttatga aaatttaaga 360 
atgggagaaa ttcctgaagt aagtactgta aagtatagaa agaacaggga gtgcattatt 420 
aaatacgata agaattatgt tttttgtatc ggcagtaata aaaaagtatc ttcataccaa 480 
tgtggtgtta ggtcatccga gagtagtgcc ctaaatgatc tcaaaaatgg tattttaaag 540 
gaatacgata gtgctgaagg cctaatcaca gatagcgcac tgggttggga ccttgagttg 600 
agtccaaatc aggaacagaa agtctcaata tttatatttg cagataagta tggtggggat 660 
tataccaaaa ttatgaattt attggataca ctaaatatag ttataaccaa tcacgcagac 720 
atatatgatc ttacaatggc atactggaag aacatgattg aaaccactgc gaatagtcta 780 
tgcaattcaa atcaagtctt taaagattta acacatataa aagacgacgc aaatatttca 840 
aatttaaaaa gaataaaaca gtatgaagct atttgtaaaa gatccctatt aaccatttta 900 
ctcctttgtg atcataatgg tggaataatt gcatcaccat cactctatcc agattataga 960 
tatgtatggt gtagggacgc aggttatatg gccgtcgcac ttgacctatg tggtcagcat 1 020 
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ggaataagcg aaaaatactt tgaatggtgc aaaaaaacac aaaatagtga tggctcatgg 1 080 
gttcaaaact actacgtaga aggaaatcca aggcttacgg caattcaaat tgaccaagtt 1 140 
ggtactacaa tctgggccgc acttgtacat tatagaataa ctagggacaa attatttctg 1 200 
aacagatatt gggaaatgat taaaaaagca ggggattatt taagtagtgt tgccaatcca 1260 
ccatcaccaa gctatgattt atgggaagaa aaatatggtg tattcgcata cacacttggc 1 320 
gcaatttatg gaggattaaa atctgcctac aacatttgta aaatactggg caaggaagaa 1380 
cacgatatcc aaaattggaa agagagcatg gacttcctta aaaacgaaat ggtagatagg 1440 
ctttatttaa aagatgaaaa tagatttgca aaatcattgg atccattgga caaagctcta 1 500 
gatgctagta ttttagggct cagttttcca tataatttgg tacctgttga tgaccctaga 1 560 
atgattagca ccgccaacca aattgaaaat gcgtttaagt ataaggttgg aggtatagga 1620 
aggtaccctg aagatgttta tttcggaggg aatccttgga taataaccac aatatggctc 1680 
catatgtact atgaaaactt gattaaatca ttatctaaac atggtaaaaa tgccatacat 1740 
tctgatcaaa tccctgattc ttcaggggac cttaaggatt ttgtctcaat tatagggtcc 1 800 
attgaaaacc atggtgaaaa gtcagatgaa acccctagtt ccgacacact ccttacttat 1 860 
gcccaaaaat gtaacaattt gtttgattgg actttaaagt ataactttaa tgaactattt 1920 
ccagaacagg ttcacaaaga tcttggagct ccgatatctg caattccact tgggtggtca 1980 
catgcaatgg tcataattgc catccatggt aactttgata tattaatacc ttaa 2034 

<210>12 
<211> 677 
<212>PRT 
<213> Archaea 

<400> 12 

Met Val Ser Met Val Gly lie lie Gly Asn Gly Lys lie Leu Ala Lys 
1 5 10 15 

lie Asp Asp Ser Gly Ser Leu Glu Tyr lie Phe Phe Pro His Leu Gly 

20 25 30 

His Glu Lys His lie Phe Asp Ser Ser Phe Ala lie Phe Tyr Asp Asn 

35 40 45 

Lys Leu Lys Tip Asn Tip Asp Asn Ser Trp Asp lie Asn Gin Asn Tyr 

50 55 60 

Leu Lys Asp Thr Asn lie Leu Lys Thr Ser Tyr Glu Asn Glu Asp Phe 
65 70 75 * 80 

Leu lie Glu Ser Lys Asp Tyr Val Pro lie Ser His Asn Ser He lie 

85 90 95 

Lys Gin He Ser He Leu Asn Lys Ser Ser Glu Lys Lys Asn Leu Lys 

100 105 110 

Leu Phe Phe Tyr Glu Asn Leu Arg Met Gly Glu He Pro Glu Val Ser 

115 120 125 

Thr Val Lys Tyr Arg Lys Asn Arg Glu Cys lie He Lys Tyr Asp Lys 

130 135 140 

Asn Tyr Val Phe Cys lie Gly Ser Asn Lys Lys Val Ser Ser Tyr Gin 
145 150 155 160 

Cys Gly Val Arg Ser Ser Glu Ser Ser Ala Leu Asn Asp Leu Lys Asn 

165 170 175 

Gly He Leu Lys Glu Tyr Asp Ser Ala Glu Gly Leu lie Thr Asp Ser 

180 185 190 

Ala Leu Gly Trp Asp Leu Glu Leu Ser Pro Asn Gin Glu Gin Lys Val 

195 * 200 205 

Ser De Phe lie Phe Ala Asp Lys Tyr Gly Gly Asp Tyr Thr Lys lie 
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210 215 220 

Met Asn Leu Leu Asp Thr Leu Asn lie Val Be Thr Asn His Ala Asp 
225 230 235 240 

lie Tyr Asp Leu Thr Met Ala Tyr Trp Lys Asn Met He Glu Thr Thr 

245 250 255 

Ala Asn Ser Leu Cys Asn Ser Asn Gin Val Phe Lys Asp Leu Thr His 

260 265 270 

lie Lys Asp Asp Ala Asn He Ser Asn Leu Lys Arg lie Lys Gin Tyr 

275 280 285 

Glu Ala lie Cys Lys Arg Ser Leu Leu Thr lie Leu Leu Leu Cys Asp 

290 295 300 

His Asn Gly Gly lie lie Ala Ser Pro Ser Leu Tyr Pro Asp Tyr Arg 
305 310 315 320 

Tyr Val Trp Cys Arg Asp Ala Gly Tyr Met Ala Val Ala Leu Asp Leu 

325 330 335 

Cys Gly Gin His Gly He Ser Glu Lys Tyr Phe Glu Trp Cys Lys Lys 

340 345 350 

Thr Gin Asn Ser Asp Gly Ser Trp Val Gin Asn Tyr Tyr Val Glu Gly 

355 360 365 

Asn Pro Arg Leu Thr Ala lie Gin lie Asp Gin Val Gly Thr Thr lie 

370 375 380 

Trp Ala Ala Leu Val His Tyr Arg lie Thr Arg Asp Lys Leu Phe Leu 
385 390 395 . 400 

Asn Arg Tyr Trp Glu Met lie Lys Lys Ala Gly Asp Tyr Leu Ser Ser 

405 410 415 

Val Ala Asn Pro Pro Ser Pro Ser Tyr Asp Leu Trp Glu Glu Lys Tyr 

420 425 430 

Gly Val Phe Ala Tyr Thr Leu Gly Ala lie Tyr Gly Gly Leu Lys Ser 

435 440 445 

Ala Tyr Asn He Cys Lys He Leu Gly Lys Glu Glu His Asp He Gin 

450 455 460 

Asn Trp Lys Glu Ser Met Asp Phe Leu Lys Asn Glu Met Val Asp Arg 
465 470 475 480 

Leu Tyr Leu Lys Asp Glu Asn Arg Phe Ala Lys Ser Leu Asp Pro Leu 

485 490 495 

Asp Lys Ala Leu Asp Ala Ser He Leu Gly Leu Ser Phe Pro Tyr Asn 

500 505 510 

Leu Val Pro Val Asp Asp Pro Arg Met He Ser Thr Ala Asn Gin He 

515 520 525 

Glu Asn Ala Phe Lys Tyr Lys Val Gly Gly He Gly Arg Tyr Pro Glu 

530 535 540 

Asp Val Tyr Phe Gly Gly Asn Pro Trp He He Thr Thr He Trp Leu 
545 550 555 560 

His Met Tyr Tyr Glu Asn Leu lie Lys Ser Leu Ser Lys His Gly Lys 

565 570 575 

Asn Ala He His Ser Asp Gin He Pro Asp Ser Ser Gly Asp Leu Lys 

580 585 590 

Asp Phe Val Ser He He Gly Ser He Glu Asn His Gly Glu Lys Ser 

595 600 605 

Asp Glu Thr Pro Ser Ser Asp Thr Leu Leu Thr Tyr Ala Gin Lys Cys 
610 615 620 
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Asn Asn Leu Phe Asp Trp Thr Leu Lys Tyr Asn Phe Asn Glu Leu Phe 

625 630 635 640 

Pro Glu Gin Val His Lys Asp Leu Gly Ala Pro lie Ser Ala lie Pro 

645 650 655 

Leu Gly Trp Ser His Ala Met Val He He Ala lie His Gly Asn Phe 

660 665 670 

Asp He Leu lie Pro 
675 

<210> 13 
<211> 1779 
<212>DNA 
<213> Unknown 

<220> 

<223> Obtained from an environmental sample 
<400> 13 

atgattgttg gtaataatag ctttttatgt aagatagggg atcatggaga aattgaatat 60 
gcattctacc cccatgttgg ttatgaacta catttttttg atagttcttt agctatatat 120 
gataaagaaa ttatgtggat atgggataaa gagtggagtg tatatcagaa atatattgag 1 80 
gacactaata tattcaaaac tactttagaa aatgagaata tcatatttgt tataaaagat 240 
ttagtcccaa tttcacataa tgtattaatt aggagagttt tcattaaaaa taaacttcca 3 00 
tataattata attttaaact atttttctat gaaaatctta gaattggaga acatccttca 360 
gaaaatacag ttaagttttt agatgattgt atagttaaat ttaatggcaa atatactttt 420 
tgtataagca gtgataaaaa aataaattca tatcagtgtg gaaatagata tagtgaaaaa 480 
tctgcttata aagatattga aaatggttta ttatctgaaa atcctgaaag tgttggagtt 540 
ctaactgaca gtgctattga atgggatata gatttaaaac cacatggaaa agtagcattt 600 
aacatctaca tctttcctca tattggaaat aatatagaga ttataaaaaa tcagttaaat 660 
attattaaaa atctctcttc tgaaataaaa aatatatctc taaattattg gaagagttct 720 
tttgatataa aaggttatct atttaatgaa aaatatttaa aattagcaaa aagggcttta 780 
atgatactaa caatgctttc tgacaaaaat ggaggaatta tagcctctcc atctattcat 840 
cctgattata gatatgtttg gggtagagat ggaagttata tggctgtggc attatccatt 900 
tatggaataa aaaacattcc atggaggttc ttccatttca tgtctaaagt ccagaatctt 960 
gatggttcat ggttacaaaa ctattataca gatggtaaac caagattaac tgctttacaa 1020 
atagatcaaa taggttcagt tctttgggct atggaagttt attatagaac tacaggtgat 1 080 
agagagtttg ttaaaaaatt ctgggaaact attgagaaag ctggaaattt cttatataat 1 140 
gcttcattat ctttaatgcc atgttttgat ctttgggaag aaaaatatgg ggtattttca 1200 
tatactttag gagcaatgta tggaggatta agggcaggat gtagtttagc taaagctata 1 260 
gaagagaaaa aagaagattg gaaaaaggct ttagataaat taaagaagga tgttgattta 1320 
ttatatttaa gtgatgaaga aagatttgtt aaatctatta acccattgaa caaagagatt 1 3 80 
gatacaagta tattagggct tagctatcca tttggactag ttaaagttaa tgatgaaaga 1 440 
atgataaaaa ctgctgaagc catagaaaaa gcttttaaat acaaagttgg aggtattggg 1 500 
agatatccat ctgatgttta ttttggagga aatccttgga ttataacaac actttggtta 1560 
gctttatatt atagaagact atttattact acaaatgata gaaaatattt agaaaaatca 1620 
aaaaagctat ttaattgggt tattaaccat atctatctat tccctgaaca gatacataaa 1680 
gaattagcta ttcctgtatc agctatgcct ttaggttgga gttgtgctat gctgttattc 1 740 
tatctatata aaaatgatga cataatagtg ataaaatga 1 779 



<210> 14 
<211>592 
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<212>PRT 

<213> Unknown 

<UQ> 

<223> Obtained from an environmental sample 
<400> 14 

Met He Val Gly Asn Asn Ser Phe Leu Cys Lys lie Gly Asp His Gly 
5 10 15 

ie Glu Tyr Ala Phe Tyr Pro ffis Val Gly Tyr Glu Leu His Phe 

20 25 30 

Asp Ser Ser Leu Ala lie Tyr Asp Lys Glu lie Met Trp He Trp 
15 40 45 

Lys Glu Trp Ser Val Tyr Gin Lys Tyr lie Glu Asp Thr Asn lie 
55 60 

■-v '-ys Thr Thr Leu Glu Asn Glu Asn He He Phe Val He Lys Asp 

70 75 80 

».«u Val Pro He Ser His Asn Val Leu He Arg Arg Val Phe He Lys 

85 90 95 

Asn Lys Leu Pro Tyr Asn Tyr Asn Phe Lys Leu Phe Phe Tyr Glu Asn 

100 105 110 

Leu Arg He Gly Glu His Pro Ser Glu Asn Thr Val Lys Phe Leu Asp 

115 120 125 

Asp Cys He Val Lys Phe Asn Gly Lys Tyr Thr Phe Cys He Ser Ser 

130 135 140 

Asp Lys Lys He Asn Ser Tyr Gin Cys Gly Asn Arg Tyr Ser Glu Lys 
145 150 155 160 

Ser Ala Tyr Lys Asp He Glu Asn Gly Leu Leu Ser Glu Asn Pro Glu 

165 170 175 

Ser Val Gly Val Leu Thr Asp Ser Ala He Glu Trp Asp He Asp Leu 

180 185 190 

Lys Pro His Gly Lys Val Ala Phe Asn He Tyr He Phe Pro His He 

195 200 205 

Gly Asn Asn He Glu He He Lys Asn Gin Leu Asn He He Lys Asn 

210 215 220 

Leu Ser Ser Glu He Lys Asn He Ser Leu Asn Tyr Trp Lys Ser Ser 
225 230 235 240 

Phe Asp He Lys Gly Tyr Leu Phe Asn Glu Lys Tyr Leu Lys Leu Ala 

245 250 255 

Lys Arg Ala Leu Met He Leu Thr Met Leu Ser Asp Lys Asn Gly Gly 

260 265 270 

He He Ala Ser Pro Ser He His Pro Asp Tyr Arg Tyr Val Trp Gly 

275 280 285 

Arg Asp Gly Ser Tyr Met Ala Val Ala Leu Ser He Tyr Gly He Lys 

290 295 300 

Asn He Pro Trp Arg Phe Phe His Phe Met Ser Lys Val Gin Asn Leu 
305 310 315 320 

Asp Gly Ser Trp Leu Gin Asn Tyr Tyr Thr Asp Gly Lys Pro Arg Leu 

325 330 335 

Thr Ala Leu Gin He Asp Gin He Gly Ser Val Leu Trp Ala Met Glu 
340 345 . 350 

17 



WO 2004/042006 



PCT7US2003/033150 



Val Tyr Tyr Arg Thr Thr Gly Asp Arg Glu Phe Val Lys Lys Phe Tip 

355 360 365 

Glu Thr He Glu Lys Ala Gly Asn Phe Leu Tyr Asn Ala Ser Leu Ser 

370 375 380 

Leu Met Pro Cys Phe Asp Leu Tip Glu Glu Lys Tyr Gly Val Phe Ser 
385 ,390 395 400 

Tyr Thr Leu Gly Ala Met Tyr Gly Gly Leu Arg Ala Gly Cys Ser Leu 

405 410 415 

Ala Lys Ala He Glu Glu Lys Lys Glu Asp Trp Lys Lys Ala Leu Asp 

420 425 430 

Lys Leu Lys Lys Asp Val Asp Leu Leu Tyr Leu Ser Asp Glu Glu Arg 

435 440 445 

Phe Val Lys Ser He Asn Pro Leu Asn Lys Glu lie Asp Thr Ser lie 

450 * 455 460 
Leu Gly Leu Ser Tyr Pro Phe Gly Leu Val Lys Val Asn Asp Glu Arg 
465 470 475 480 

Met He Lys Thr Ala Glu Ala lie Glu Lys Ala Phe Lys Tyr Lys Val 

485 490 495 

Gly Gly lie Gly Arg Tyr Pro Ser Asp Val Tyr Phe Gly Gly Asn Pro 

500 505 510 

Tip lie lie Thr Thr Leu Tip Leu Ala Leu Tyr Tyr Arg Arg Leu Phe 

515 520 525 

lie Thr Thr Asn Asp Arg Lys Tyr Leu Glu Lys Ser Lys Lys Leu Phe 

530 535 540 

Asn Tip Val lie Asn His lie Tyr Leu Phe Pro Glu Gin He His Lys 
545 550 555 560 

Glu Leu Ala lie Pro Val Ser Ala Met Pro Leu Gly Trp Ser Cys Ala 

565 570 575 

Met Leu Leu Phe Tyr Leu Tyr Lys Asn Asp Asp He lie Val lie Lys 
580 585 ■ 590 

<210> 15 
<211> 2121 
<212> DNA 
<213> Bacterial 

<400> 15 

atgaaattga atagaaaact tataaaatat ttacccgtac tatttcttgc gtccagtgtg 60 
ctaagtggat gcgctaacaa taatatatca aacattaaaa ttgagagatt gaataatgta 120 
caagcagtaa atggccctgg agaggctgat acttgggcta aagctcagaa acaaggtgta 180 
gggactgcaa acaactatac ttccaaagta tggtttacca ttgcagacgg ggggatatct 240 
gaggtttact atccgactat agatactgct gatgtaaagg atattaaatt ttttgtgaca 300 
gatggaaaaa cgtttgtctc agatgagaca aaagacacaa taaccaaagt cgaaaagttt 360 
actgaaaaat cgttggggta taaaatcatt aacacagata aagaagggag atataagata 420 
actaaagaaa tatttacgga tgtaaagagg aattctctcg taattaaaac gaagtttgaa 480 
gccttaaaag gcaatgttga tgattacagg ctttacgtaa tgtgtgatcc tcatgtaaaa 540 
aatcagggca aatataatga aggatatgca gttaaggcaa atggcaatgt tgcgctaatt 600 
gctgaaagag atggaattta cactgcattg tcatctgaca taggatggaa aaagtattcg 660 
atagggtatt ataaagtaaa tgacattgag accgatcttt ataaaaatat gcaaatgact 720 
tacaattacg acagtgcaag aggcaacatc atagaaggtg ctgagataga tcttaagaaa 780 
aacaggcaat ttgaaatcgt tctgtctttc ggacagagtg aagacgaggc agtaaaaaca 840 
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aacatggaaa ctttaaatga taattatgac agcttaaaga aagcgtatat agaccaatgg 900 
gagaagtatt gcgatagcct taatgacttt ggaggaaaag caaattcact gtattttaac 960 
agtatgatga tattaaaggc cagtgaagac aagacaaaca aaggtgctta tatagcatcg 1 020 
ctatctattc cgtggggtga tggccaagaa gatgacaata ttggtggcta ccatctcgta 1 080 
tggtcaagag atctgtacca tgtagcgaat gcatttattg ttgctggtga tactgattcg 1 140 
gcaaatagag cactggatta tttagacaaa gtagtgaaag acaatggaat gattcctcaa 1200 
aatacatgga taaatggaag gccttattgg acaggcatac agcttgatga gcaggcggat 1260 
ccaataatat taagctatag gttgaaaaga tacgatctct atgaaagtct tgttaagcct 1 320 
ttggcggatt tcatcatgaa aataggccct aagacgggac aagaaagatg ggaagaaata 1380 
ggtggatatt cgccagcaac attggcttca gaagtagctg gacttacatg tgctgcgtat 1440 
atagctgaac aaaataagga ctttgaatct gctaaaaaat atcaagaaaa ggcggataat 1500 
tggcaaaggc ttattgacaa cctaacttac acagaaaaag gcccattggg agatggtcac 1560 
tattatataa ggatagcagg gcttccagat ccaaatgccg atttcatgat aagcatagcg 1 620 
aatggcggtg gtgtatacga ccaaaaagaa atcgtggatc caagttttct ggaacttgta 1680 
aggcttggag taaaatcagc agatgaccct aaaatactaa atacgctgaa agtcgtggat 1740 
gaaacaataa aagtcgatac accgaaagga ccatcatggt ataggtataa tcatgatgga 1800 
tatggtgaga tgtctaagac agaactatat catgggacag gaaaaggaag attgtggcca 1 860 
ctgcttacag gtgagagagg catgtacgaa attgctgcag agtatgatga tgtaataatt 1920 
ataaagacaa gaataggttt attgaaaggc tcaaggataa gatttgagta cgatatagtg 1 980 
aaagaagatg aaaataagct tttagcacaa ggtatgacag aacacccatt tacgacactt 2040 
gacagaaaac ctgtaaatat aaaaaagatt ttgcctcatg tttatgaaat gttgaacaaa 2100 
tgctatgatg atggtgttta g 2121 

<210> 16 
<211>706 
<212>PRT 
<213> Bacterial 

<400> 16 

Met Lys Leu Asn Arg Lys Leu lie Lys Tyr Leu Pro Val Leu Phe Leu 
15 ~ 10 15 

Ala Ser Ser Val Leu Ser Gly Cys Ala Asn Asn Asn lie Ser Asn lie 

20 25 30 

Lys lie Glu Arg Leu Asn Asn Val Gin Ala Val Asn Gly Pro Gly Glu 

35 40 45 

Ala Asp Thr Tip Ala Lys Ala Gin Lys Gin Gly Val Gly Thr Ala Asn 

50 55 60 

Asn Tyr Thr Ser Lys Val Tip Phe Thr lie Ala Asp Gly Gly lie Ser 
65 70 75 80 

Glu Val Tyr Tyr Pro Thr lie Asp Thr Ala Asp Val Lys Asp lie Lys 

85 90 95 

Phe Phe Val Thr Asp Gly Lys Thr Phe Val Ser Asp Glu Thr Lys Asp 

100 105 110 

Thr lie Thr Lys Val Glu Lys Phe Thr Glu Lys S er Leu Gly Tyr Lys 

115 120 125 

lie lie Asn Thr Asp Lys Glu Gly Arg Tyr Lys lie Thr Lys Glu He 

130 135 140 

Phe Thr Asp Val Lys Arg Asn Ser Leu Val lie Lys Thr Lys Phe Glu 
145 150 155 160 

Ala Leu Lys Gly Asn Val Asp Asp Tyr Arg Leu Tyr Val Met Cys Asp 
165 170 175 
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Pro His Val Lys Asn Gin Gly Lys Tyr Asn Glu Gly Tyr Ala Val Lys 

180 185 190 

Ala Asn Gly Asn Val Ala Leu He Ala Glu Arg Asp Gly lie Tyr Thr 

195 200 205 

Ala Leu Ser Ser Asp De Gly Trp Lys Lys Tyr Ser lie Gly Tyr Tyr 

210 215 220 

Lys Val Asn Asp lie Glu Thr Asp Leu Tyr Lys Asn Met Gin Met Thr 
225 230 235 240 

Tyr Asn Tyr Asp Ser Ala Arg Gly Asn He He Glu Gly Ala Glu lie 

245 250 255 

Asp Leu Lys Lys Asn Arg Gin Phe Glu He Val Leu Ser Phe Gly Gin 

260 265 270 

Ser Glu Asp Glu Ala Val Lys Thr Asn Met Glu Thr Leu Asn Asp Asn 

275 280 285 

Tyr Asp Ser Leu Lys Lys Ala Tyr lie Asp Gin Trp Glu Lys Tyr Cys 

290 295 300 

Asp Ser Leu Asn Asp Phe Gly Gly Lys Ala Asn Ser Leu Tyr Phe Asn 
305 310 315 ' 320 

Ser Met Met De Leu Lys Ala Ser Glu Asp Lys Thr Asn Lys Gly Ala 

325 330 335 

Tyr lie Ala Ser Leu Ser He Pro Trp Gly Asp Gly Gin Glu Asp Asp 

340 345 350 

Asn He Gly Gly Tyr His Leu Val Trp Ser Arg Asp Leu Tyr His Val 

355 360 365 

Ala Asn Ala Phe He Val Ala Gly Asp Thr Asp Ser Ala Asn Arg Ala 

370 375 380 

Leu Asp Tyr Leu Asp Lys Val Val Lys Asp Asn Gly Met He Pro Gin 
385 390 395 400 

Asn Thr Tip He Asn Gly Arg Pro Tyr Trp Thr Gly He Gin Leu Asp 

405 410 415 

Glu Gin Ala Asp Pro He He Leu Ser Tyr Arg Leu Lys Arg Tyr Asp 

420 425 430 

Leu Tyr Glu Ser Leu Val Lys Pro Leu Ala Asp Phe He Met Lys He 

435 440 445 

Gly Pro Lys Thr Gly Gin Glu Arg Trp Glu Glu He Gly Gly Tyr Ser 

450 455 460 

Pro Ala Thr Leu Ala Ser Glu Val Ala Gly Leu Thr Cys Ala Ala Tyr 
465 470 475 480 

He Ala Glu Gin Asn Lys Asp Phe Glu Ser Ala Lys Lys Tyr Gin Glu 

485 490 495 

Lys Ala Asp Asn Trp Gin Arg Leu He Asp Asn Leu Thr Tyr Thr Glu 

500 505 510 

Lys Gly Pro Leu Gly Asp Gly His Tyr Tyr He Arg He Ala Gly Leu 

515 520 525 

Pro Asp Pro Asn Ala Asp Phe Met He Ser He Ala Asn Gly Gly Gly 

530 535 540 

Val Tyr Asp Gin Lys Glu He Val Asp Pro Ser Phe Leu Glu Leu Val 
545 550 555 560 

Arg Leu Gly Val Lys Ser Ala Asp Asp Pro Lys He Leu Asn Thr Leu 

565 570 575 

Lys Val Val Asp Glu Thr He Lys Val Asp Thr Pro Lys Gly Pro Ser 

20 



WO 2004/042006 



580 585 590 

Tip Tyr Arg Tyr Asn His Asp Gly Tyr Gly Glu Met Ser Lys Thr Glu 

595 600 605 

Leu Tyr His Gly Thr Gly Lys Gly Arg Leu Trp Pro Leu Leu Thr Gly 

610 615 620 

Glu Arg Gly Met Tyr Glu lie Ala Ala Glu Tyr Asp Asp Val lie lie 
625 630 635 640 

lie Lys Thr Arg lie Gly Leu Leu Lys Gly Ser Arg lie Arg Phe Glu 

645 650 " 655 

Tyr Asp lie Val Lys Glu Asp Glu Asn Lys Leu Leu Ala Gin Gly Met 

660 665 670 

Thr Glu His Pro Phe Thr Thr Leu Asp Arg Lys Pro Val Asn lie Lys 

675 680 685 

Lys lie Leu Pro His Val Tyr Glu Met Leu Asn Lys Cys Tyr Asp Asp 

690 695 700 

Gly Val 
705 
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